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HYDROLOGIC MONITORING IN THE AREA OF THE
TENNESSEE-TOMBIGBEE WATERWAY, MISSISSIPPI-ALABAMA
FISCAL YEAR 1984

by Fred Morris, III

ABSTRACT

This report, the eleventh in a series of annual reports presenting
hydrologic data collected from the area of the Tennessee-Tombigbee
Waterway, covers the fiscal year ending September 30, 1984. The Waterway
has been under construction since the early 1970's and is due for comple-
tion in 1985. The 1lower end of the Waterway from Demopolis Lake
through Aberdeen Lake and the upper end from Bay Springs Lake to Pickwick
Lake have been completed and filled. The only portion of the Waterway
not complete is the canal section between Aberdeen Lake and Bay Springs
Lake. Included in this report are data on ground-water levels and quali-
ty; surface-water stage, discharge, and quality; and disposal area water
levels, water quality, and rainfall. These data were obtained at the
request of the U.S. Army, Corps of Engineers, Mobile and Nashville
Districts, as part of comprehensive programs to monitor the hydrologic

effects of construction and operation of the Waterway.



HYDROLOGIC MONITORING NETWORK

Sampling sites and observation wells used to define hydrologic
conditions prior to construction are described by Brahana and others
(1974) in the U.S. Army Corps of Engineers report entitled, “First
Supplemental Environmental Report, Continuing Environmental Studies,
Tennessee-Tombigbee Waterway." That original network of surface- and
ground-water sites has been modified into the present hydrologic
monitoring network (figs. 1-10). The network is designed to provide
monitoring capabilities at selected hydrologic sites, including:

(1) Major aquifers that may be stressed by Waterway construction
and operation;

(2) Surface-water sites near locks and dams where the effects of
construction may be greatest, or near points of inflow or
outflow of major tributaries;

(3) Areas where hydrologic problems already existed;

(4) Selected locations in and/or near Pickwick Lake and Demopolis
Lake that monitor boundary conditions.

The purpose of the monitoring network is to document changes in the
hydrologic environment that may occur during construction and operation
of the Waterway. Ongoing monitoring will provide data and a refined
definition of the system on which to base construction, management, and
environmental decisions.

Ground Water

Ground-Water Network

The basic ground-water network consists of 13 lines of wells located
approximately perpendicular to the Waterway. The basic network is
supplemented by wells located in or near construction areas that are
either planned, in progress, or completed. Numerous wells monitor the
regional aquifers and the related alluvial and terrace aquifers. The
relationship of these local water-bearing units to the regional aquifers
is described by Brahana and others (1974). Descriptions of wells in the
network are tabulated in Appendix A.
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Ground-Water Levels

Under natural conditions water levels in wells fluctuate seasonally
and reflect recharge to and discharge from aquifers. Natural
water-level fluctuations of less than 1 foot (0.3 meter) to more than
10 feet (3 meters) per year have been observed in the aguifers in the
study area. The alluvial and terrace aquifers generally showed larger
fluctuations than did aquifers 1in the Eutaw, McShan, or Gordo
Formations, or in the Mississippian or undifferentiated Palezoic
aquifers.

Hydrographs of the wells 1in the network showing water-level
variations from the time each well was constructed through
September 1984 are presented in Appendix A.

During the reporting period, 126 observation wells in the network
were measured quarterly. Wells 33A, 33B, 33C, and 87A were discontinued
due to inaccessibility. Thirty-two of the observation wells were
equipped with recorders to provide refined definition of short-term
hydrologic events. The water levels in these wells were recorded at one-
hour intervals. Records from these 32 recorders are on file at the
Jackson, MS, or Tuscaloosa, AL, offices of the U.S. Geological Survey.
Recorders have been moved systematically during the construction phase to
ensure monitoring of strategic wells near areas of active construction.
Wells that show greater than normal water-level variations are normally
monitored until any abnormal conditions stabilize or are accounted for.

Ground-Water Quality
A total of 21 wells in the network were sampled during the
reporting period by U.S. Geological Survey personnel. Additional sites
selected by U.S. Army, Corps of Engineers personnel were also sampled.
The results of these analyses are found in Appendix A.

Surface Water

Surface-Water Network

The surface-water network consists of 18 sites located in the area
of the Tennessee-Tombigbee Waterway. The purpose of the network is to
monitor the stream stage, discharge, and water quality. Descriptions of
sites in the network are tabulated in Appendix B.

Surface-Water Stage and Discharge

Surface-water stage and discharge data were collected at numerous
sites in the area of the Tennessee-Tombigbee Waterway, including most
sites at which water-quality data were collected. The collection of
stage and discharge data at most of these sites is not funded by this
project but is funded under cooperative programs with various State and
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Federal agencies. The data collected at sites not included in this
project are available in the offices of the U.S. Geological Survey.
Data collected during this reporting period that are funded by this
project include: stage data for 02430100 Mackeys Creek near Moores
Mill, MS, and 03592824 Tenn-Tom Waterway at Cross Roads, MS; and stage
and discharge data for 03592718 Little Yellow Creek East near
Burnsville, MS (Appendix B).

Surface-Water Quality

Water-quality data were collected at 17 surface-water sites in the
network at various frequencies during the reporting period as a part of
this and other studies. One new site, 02430100 Mackeys Creek near
Moores Mill, MS, was added at the beginning of this reporting period.

The results of analyses of water samples at 02441000 Tibbee Creek
near Tibbee, Ms, are not necessarily representative of the stream con-
ditions upstream of the sampling site. The normal pool elevation of
163.00 feet msl for Columbus Lake creates a stage of about 8.8 ft and
causes variable backwater conditions based on the actual pool elevation.
The backwater condition results in a large cross-section area and ex-
tremely low velocities and measurements of stream discharge for water
samples collected during backwater conditions are not practical.

Water-quality monitors were operated at 02430100 Mackeys Creek
near Moores Mills, MS and 03592824 Tenn-Tom Waterway at Cross Roads,
MS. The parameters monitored include: specific conductance, pH, water
temperature, turbidity (03592824 Tenn-Tom Waterway at Cross Roads, MS),
and dissolved oxygen. These parameters were recorded at one-hour inter-
vals. A pumping suspended-sediment sampler was also operated at
03592824 Tenn-Tom Waterway at Cross Roads, MS, and was automatically
activated at 12-hour intervals.

The results of these analyses and daily summaries of the
water-quality values recorded by the monitors during the reporting
period are presented in Appendix B.

Samples for suspended sediment analysis and particle-size
distribution of the suspended sediment and surface bed material were
collected at 02436500 Town Creek near Nettleton, MS, and 02448000
Noxubee River at Macon, MS. Specific conductance and temperature were
measured daily at two sites on the lower Tombigbee River in Alabama:
02449000 Tombigbee River at Gainesville, AL, and 02469762 Tombigbee
River below Coffeeville Lock and Dam, AL. These measurements as well as
results of analyses of monthly water-quality samples collected at
02469762 Tombigbee River below Coffeeville Lock and Dam, AL, are also
included in Appendix B. The collection of data at these sites was not
funded under this program.

14



Disposal Area

Disposal Area Network

The disposal area network consists of a pair of wells in each of
three disposal areas and a rain gage in each of three areas. One well in
each pair is open in the cast overburden material and the other is open
in the natural material below the cast overburden. The purpose of the
network is to monitor the water level in the cast overburden material,
the quality of the water passing through the material, and rainfall on
the areas. Descriptions of wells and rain-gage sites in the network are
tabulated in Appendix C.

Disposal Area Water Levels

Water levels in the disposal area wells were measured quarterly
during the reporting period. Two of the wells were dry. The water
levels of the four wells that were not dry are tabulated in Appendix C
along with the water-quality analyses.

Disposal Area Water Quality

A total of four wells in the network were sampled quarterly during
the reporting period by U.S. Geological Survey personnel. In order to
assure that the samples were representative, the wells were bailed to
near the bottom, allowed to recover, and then sampled. The results of
analyses of these samples are found in Appendix C.

Disposal Area Rainfall
Three tipping-bucket rain gages with recorders were operated during
the reporting period. Rainfall amounts were recorded at 15-minute
intervals at each site. Daily summaries of rainfall measured at the
rain gages during the reporting period are presented in Appendix C.
QUALITY ASSURANCE

Ground-Water Levels

The collection, analysis, and computation of ground-water
water-level records are conducted in accordance with techniques and
procedures established by the U.S. Geological Survey and are within the
guidelines recommended in the "National Handbook of Recommended Methods
of Water-Data Acquisition" (Office of Water Data Coordination, 1977).
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Surface-Water Stage and Discharge

The collection, analysis, and computation of surface-water stage
and discharge records are conducted in accordance with procedures
described in a series of "Techniques of Water Resources Investigations
of the U.S. Geological Survey" (TWRI). The field activities are
presented in three chapters entitled "General Procedures for Gaging
Streams" (Carter and Davidian, 1968), "Stage Measurements at Gaging
Stations" (Buchanan and Somers, 1968a), and "Discharge Measurements at
Gaging Stations" (Buchanan and Somers, 1968b), and more recently in
Water Supply Paper 2175 "Measurement and Computation of Streamflow:
Volume 1, Measurement of Stage and Discharge" (Rantz and others, 1982).
Daily discharge is computed in conformance with procedures described in
Water Supply Paper 2175, "Measurement and Computation of Streamflow:
Volume 2, Computation of Discharge" (Rantz and others, 1982). All
procedures are within the gquidelines recommended 1in the “National
Handbook of Recommended Methods of Water-Data Acquisition" (Office of
Water Data Coordination, 1977).

Water Quality

The procedures used by the U.S. Geological Survey in the collection
and analysis of samples of water and bottom materials are in conformance
with the methods of laboratory analysis and sample preservation and
handling described in TWRI "Methods for Determination of Inorganic
Substances in Water and Fluvial Sediments" (Skougstad and others, 1979).
Water samples collected as a part of this investigation were analyzed in
one of the National Water-Quality Laboratories of the Water Resources
Division, U.S. Geological Survey. These laboratories have an effective
quality control program which includes the use of duplicate samples and
standard reference water samples. TWRI "Quality Assurance Practices for
the Chemical and Biological Analysis of Water and Fluvial Sediments,"
(Friedman and Erdman, 1982) describes quality control techniques,
quality assurance practices, and statistical techniques used by the
Central Laboratory System.

The methods used in the collection and analyses of bacteriological
samples are given in TWRI "Methods for Collection and Analysis of
Aquatic Biological and Microbiological Samples" (Greeson and others,
1977). A1l bacteriological analyses were performed in the field within
a few hours after the samples were collected.

The  methods used in the collection and analyses of
suspended-sediment samples are given in TWRI "Methods for Measurement of
Fluvial Sediment" (Guy and Norman, 1970) and "Laboratory Theory and
Methods for Sediment Analysis" (Guy, 1969).

The procedures used for water-quality field data collection are in
accordance with techniques established by the U.S. Geological Survey and
are within the gquidelines recommended in the "National Handbook of
Recommended Methods of Water-Data Acquisition" (Office of Water Data
Coordination, 1977).

16



SELECTED REFERENCES

Brahana, J. V., 1974, Hydrologic monitoring in the area of the
Tennessee-Tombigbee Waterway, Mississippi-Alabama, April 1973
through June 1974: U.S. Geological Survey Administrative Report,
95 p. .

Brahana, J. V., German, E. R., Davis, M. E., and Wasson, B. E., 1974,
Predicted effects of the Tennessee-Tombigbee Waterway on the hydro-
logic environment, Mississippi-Alabama in First supplemental
environmental report, continuing environmental studies,
Tennessee-Tombigbee Waterway, Alabama and Mississippi: U.S. Corps
of Engineers, Mobile District, v. 2, 3, and 4.

Buchanan, T. J., and Somers, W. P., 1968a, Stage measurements at gaging
stations, Chapter A7 of Book 3, Applications of hydraulics: U.S.
Geological Survey Techniques of Water-Resources Investigations,
28 p.

----- 1968b, Discharge measurements at gaging stations, Chapter A8 of
Book 3, Applications of hydraulics: U.S. Geological Survey
Techniques of Water-Resources Investigations, 65 p.

Carter, R. W., Davidian, Jacob, 1968, General procedure for gaging
streams, Chapter A6 of Book 3, Applications of hydraulics: U.S.
Geological Survey Techniques of Water-Resources Investigations,
13 p.

Friedman, Linda C., and Erdmann, David E., 1982, Quality assurance prac-
tices for the chemical and biological analyses of water and fluvial
sediments, Chapter A6 of Book 5, Laboratory analysis: u.sS.
Geologcial Survey Techniques of Water-Resources Investigations,
181 p.

Greeson, P. E., Ehlke, T. A., Irwin, G. A., Lium, B. W., and Slack,
K. V., editors, 1977, Methods for collection and analysis of
aquatic biological and microbiological samples, Chapter A4 of
Book 5, Laboratory analyses: U.S. Geological Survey Techniques of
Water-Resources Investigations, 332 p.

Guy, H. P., 1969, Laboratory theory and methods for sediment analysis,
Chapter C1 of Book 5, Laboratory analysis: U.S. Geological Survey
Techniques of Water-Resources Investigations, 58 p.

Guy, H. P., and Norman, V. W., 1970, Field methods for measurement of
fluvial sediment, Chapter C2 of Book 3, Application of hydraulics:
u.s. Geological Survey Techniques of Water-Resources
Investigations, 59 p.

17



Morris, Fred, III, 1983, Hydrologic monitoring in the area of the
Tennessee-Tombigbee Waterway, Mississippi-Alabama, Fiscal VYear
1982: U.S. Geological Survey Open-File Report 83-764, 189 p.

----- 1984, Hydrologic monitoring in the area of the Tennessee-Tombigbee
Waterway, Mississippi-Alabama, Fiscal Year 1983: U.S. Geological
Survey Open-File Report 84-717, 174 p.

Office of Water Data Coordination, U.S. Geological Survey, 1977:
National handbook of recommended methods for water-data acquisi-
tion.

Rantz, S. E., and others, 1982, Measurement and computation of
streamflow: U.S. Geological Survey Water-Supply Paper 2175, v. 1
and 2, 631 p.

Skougstad, M. W., Fishman, M. J., Friedman, L. C., Erdmann, D. E.,
Duncan, S. S., editors, 1979, Methods for determination of inorga-
nic substances 1in water and fluvial sediments, Chapter Al of
Book 5, Laboratory analysis: U.S. Geological Survey Techniques of
Water-Resources Investigations, 626 p.

Shell, J. D., 1976, Hydrologic monitoring in the area of the
Tennessee-Tombighbee Waterway, Mississippi-Alabama, July 1974
through June 1975: U.S. Geological Survey Open-File Report, 252 p.

----- 1977, Hydrologic monitoring in the area of the Tennessee-Tombigbee
Waterway, Mississippi-Alabama, July 1975 through September 1976:
U.S. Geological Survey Open-File Report, 227 p.

----- 1978, Hydrologic monitoring in the area of the Tennessee-Tombigbee
Waterway, Mississippi-Alabama, Fiscal Year 1977: U.S. Geological
Survey Open-File Report, 155 p.

----- 1979, Hydrologic monitoring in the area of the Tennessee-Tombigbee
Waterway, Mississippi-Alabama, Fiscal Year 1978: U.S. Geological
Survey Open-File Report, 198 p.

----- 1980, Hydrologic monitoring in the area of the Tennessee-Tombigbee
Waterway, Mississippi-Alabama, Fiscal Year 1979: U.S. Geological
Survey Open-File Report, 153 p.

Tomaszewski, D. J., 1981, Hydrologic monitoring in the area of the
Tennessee-Tombigbee Waterway, Mississippi-Alabama, Fiscal Year
1980: U.S. Geological Survey Open-File Report 81-546, 142 p.

----- 1982, Hydrologic monitoring in the area of the Tennessee-Tombigbee

Waterway, Mississippi-Alabama, Fiscal Year, 198l: U.S. Geological
Survey Open-File Report 82-503, 140 p.

18



APPENDIX A
GROUND-WATER DATA

19



APPENDIX A
GROUND-WATER DATA

DESCRIPTIONS OF WELLS

20



*3|Qe3 JO pua i@ $33I0U300 33§

n S S 2 U 595 1461 301 S¥0 02 YMLN3TT2 3950 292 6109
[\ n S v 121 596 1461 301 SY0 02 YMINITT2 ERIN] g92 8109
920 n ob 2 052 595 1461 30T S¥0 02 0409112 3250 V92 L109
] n ot 01 1] 002 019 1461 301 S0 02 YMLNIT T2 3250 852 9109
] 620 n S v S€2 019 16T 301 S¥0 02 ] 03097112 ERIN}) vsZ  S109
b n ot v (1174 G29  2L61 360 S¥0 S2 ] YMLNITTZ 325N 822 0¥09
b 640 n oy v 09¢ 529 2L61 360 S¥0 S2 0Y¥09112 398N v¥22  8£09
n 11 o1 v S€2 L1: 161 360 S¥0 9€ MENITT2 325N 812 5009
b 220 . N £ o1 v 82 686 1L61 360 SH0 92 0309112 328N viZ 009
SW “ALNNOD O9INIWOHSIL
02 NI
b n £ o1 ¥ 0f1 0%S 2L61 301 SE0 1€ M YMNITTZ 3950 281 9103
] n £ 02 v 02 oS 2L61 301 SE0 1€ 0409112 ENIN|] 851 5103
b 050 n 02 02 2 ove 0%S 2L61 301 SE0 IE 0409112 ERIN]] VST ¥103
b n 9 1} 901 S¥S  2(61 360 SEO 9¢ YMLN3TTZ 3950 412 S 170
b n 01 b 51 1] 2(61 360 SEO 9€ YMLNITIZ ERIN]] vl £400
b 950 n 01 ¥ 81 SHS 2L61 360 SEO 9€ Q309112 3250 vl L£0a
b n 85 o1 9 88 G8t  2(61 3I¥0 SEO o€ ] M UMINITTZ 3250 21 200
] n 09 0 8 o0sT S8y  2L(61 360 SEO ¥E ] YMINITTZ 325N 821 1v00
] #50 n ot 8 261 G8t  2L61 360 SEO ¥€ ayo9T 12 3250 ve1  0%0a
4] n o1 9 012 G0S  9.61 360 SEO €€ MN3TTZ 325N art 1500
S0 n o1 9 Yo 60S  G/61 360 SEO €€ 0409112 3980 21T 0s0a
SW “AINNOD O9INIWOHSIL
01 3NIT

WIOMLIN Y3L1VM-ONNOYY
§SISA *ON B3ISn  (Wd9) (1) (NI) (14) (14) an I9NVY §S1SA »¥3 ¥300) YINMO *ON *ON
=NV 907 Y3LVM  1S31  HI9N3IT  CWYIO  H1d30  COAON -1y dIHSNMOL  -TWNV  -0¥02 L1IND RRE I k]
¥0I¥d "33 9NI 9N] 9N] 1IN 3A08Y  ¥Y3IA NOI123S  #861 -3y 231901039 39sn WI01
S9sn -dWnd -N3d0  -SV) jont —-meeoe- $861 S9SN

1w NOI1v¥201

STI13M JO SNOILdI¥IS3A

21



*3|qe} jO pud e S330U004 233§

n ot t 9 G8v  2(61 360 S90 S2 NSINTTZ 39N a5y 2£01
SW “ALNNOD OINIWOHSI1
0 0.0 n ot v 811 09  SL61 360 S90 &2 YMLNITIZ 3I5N 0Ey  S2OW
0 190 n S v 06 Sbb  2L6T 360 S90 L2 M ¥MINITTL 35N Y LIOW
] 290 n 01 1} 021 09y  2(6T 360 S90 (2 NSIWTTZ 3250 9gy  BIOW
] 650 n 02 1} 041 09%  2.61 360 S90 (2 0¥09112 3950 vEd  £20MW
] n 01 v 6 02  SL6T 360 S90 82 MIN3TIZ 325N 92y L20M
(] 10 n o1 ¥ 69 02v  SL61 360 S90 82 ALNITTZ 335N Vb 920W
b n 91 ot ] 9/1 08  2/61 360 S90 82 M NSMIIZ 395N a1y 220W
(] 850 n 02 v 922 08  2(61 360 S90 82 M 0Y091T12 3250 Vit  T20W
SW "AINNOD SSIININ

ov NI
120 n 02 FA ot 181 02v 8961 301 SSO 80 0409112 3qemyos ol oror
)] n S S s £02 009  TL61 301 S¥0 €€ BMINITIZ 3J5N 95€  $109
b LH0 n 9 ob v 00€ 009  TL61 301 SHO €€ 0409112 393N VSE €109
0 n 8 S 12 vET 095 1461 30T SSO SO 0 M BMIN3TIR 3J3N v  pI0C
] n 8 o1 v 992 095 16T 301 SSO SO M 0Y¥09112 395N Ve €100
$€0 n 02 2 21 S1S 1461 360 SSO 90 0409112 3J5N e 100
] n S ¥ 06 S16 1461 360 SSO 90 YMLNITTZ 395N gee 9100
{20 n o1 12 2 SIS  T/61 360 SSO 90 IMINITTZ 395N vVEE  8oor
] n 8 ot 12 FAA 0S5  2(61 30T SSO 90 YMINITIZ 395N 12¢ 1200
] 2€0 n o1 (}4 v 117 0€S 2.6 30T SSO 90 0Y09112 395N vee  ozor
b n o1 12 74 €L 2L61 360 SSO 10 o} M ¥MIN3TIZ 375N 1€ 6100
b ££0 n 1 02 v 8.1 €L 2L61 360 SSO 10 b 0¥09112 EW ] vIE 8100
SW “ALNNOD O9YNTWOHSTL

0f ININ
§SISA ON  B3ISN (Wd9) (14) (NI) (14) (14) an 9NV §SISA PYE | ¥3002 YINMO “ON *ON
-VNY 907  ¥3ILVM 1S3 HI9NIT  CWYIO  HId30  OAON  -IIwa dIHSNMOL  -IWNY  -0¥0D 1INN I NI
Iy *93M N1 ON] NI TIM IA0BY  ¥YIA NOI1D3S 861 - 21900 2SN WI0
S9SN -dWNd  -N3d0  -SV) ant mm————— 861 S9SN

-1 NOI1v201

panutjuo)--s773M 40 SNOIL41¥IS30

22



*3|qe} jO pud je $IJ0UI00) 33S

] 640 fn 561 02 v 1121 00¢ 2(61 360 SOT (1 409112 395N V5S¢, 9101
b H v2 91 02 8v6T 360 SOT L1 b SJYLeTT uosuag 8bL 6101
b LY0 n 002 02 v 051 0£2 261 360 SOT (1 b M QY0912 328N V174 #1071
] n L S v 12 6v2 261 360 SOT 81 WATWITIT 3)SN vl L1071
] 840 n L 02 12 01 €42  2(61 380 SOT +2 Q¥09T112 3250 Vit 6€0
SW “ALINNOD VEWYMVLI

0/ NI
1£0 n o1 9 ST ¥82  8/61 380 S60 S2 N QY09TT2 395N 9901 1909
n S FA o1 062 8.61 380 S60 S2 WAWITL 305N V901 8909
b n o1 12 L 02 S/6T 380 S60 (2 ] mn3aTTE 3I8N 8.9 9909
] n o1 v 6.1 02 SL61 380 S60 (2 ] 0Y09112 3950 VL9 6909
b 850 n S 2 174 092 0861 380 S60 92 WATVITI 30N JtOTM9  0L09
] #%0 n L 02 v 0€1 G2t 26T 360 S80 BT M 0YO9TTZ 308N vS§9 5001
] LS0 n o1 ] 174 00€  S/6T 380 S80 12 YMLNITI2 3050 819 v€£00
] 650 n o1 v 1164 00f  5/61 380 SBO 20 0Y09112 328N V19 S£00
SW “AINNOD VEWYMYLI

09 INIT
] 650 n 81 S v 05 08€  2/61 360 SL0 T1 N Q¥09TT12 395N vSS 0£01
n S 2 £1 EEE  2L61 360 SL0 11 WAWVITT 328N S ¥€01
b n 5 b 21 2EE  2L6T 360 SL0 11 ] WATVITT 308N ats £€01
850 n S v {2 2€E  2/6T 360 SL0 11 A a¥o9TI2 305N vbs 6201
SW “AINNOD O9INIWOHSIL
] n S 2 €2 91€  0B61 360 S0 91 WATVITI 39N VE2IMY 820W
] 090 n £ 5 b SE 26€  2L61 360 SL0 O1 0¥09112 308N VES 910N
] $90 n 02 S v oy v2€  2/61 360 S0 60 0409112 398N v2s 6T0KW
] £90 n 9 S v 9 96€  2(61 360 SO 60 ] 0¥09112 308N VIS 020W
SW "ALNNOD SSIINIYd

0S NI
§SISA *ON  B3ISN (Wd9) (14) (NI) (14) (14) an IINVY  §SISA  wx¥3 +300) YINMO *ON *ON
- NV 907 ¥3LYM  1SIL  HIONIT  CWYIO  HI430 QAN -11¥0 dIHSNMOL  -TWNY  -0Y¥0) LINN 1IN TI3IM
¥0Iyd  °J33713 9N] 9N1 9N TIIM 3A08Y  ¥VIA NOI123S 861 -3 231907039 308 W01
S9SN -dWnd -N3d0  -SV) Jony m—————- 861 S9SN

11w NO11V201

pP3nuL3Iu0)--S773IM 40 SNOIL4IYIS3A

23



*31qe} 4O pud 1@ $IJ0UJ004 9IS

0 fn o1 9 92 002  SL61  M6T SET 22 ] WATVITT SN gSW1l  BIOH
b £01 n o1 ) 06 002  GI6T M6T SET 22 b MiN3TT2 30N YSWIL  LTOH
0 fn ) 9 8¢ 012  GZ61  M6I SET €€ WATVOTT 30Sn g9Wll 1809
0 01 n 01 b 59 012  SI{6T M6T SET €€ 8981112 30SN Y9WLL 080D
b n v2 91 152 261  M8T S21 02 M SO¥I0TT sqqn) euu] 996  0.02
) 080 n ot ¥ $91 €652  2/61 MBI S21 02 ay09112 EMIN) v96  090)
b n L o1 b 02 022 261 380 S21 12 M WATYIITT 3990 956 (90D
b 8.0 n b o1 ¥ 991 022  2L61 380 S21 12 b M QY09T12 395N ¥66 6509
b n o1 ¥ 02 12 261 380 S21 02 b WAWTTI RN v¥6 9909
SW “AINNOD 30UNOW

06 INIT
] 920 n 2 S 12 Sy 174 2L61 380 S21 10 NSOWTTZ 95N 868 8507
] 120 n 02 02 ) 991 Sz  2(6T 380 S2T 10 M Qu09IT2 EM)| V68 /509
b 20 n 01 S ¥ £1 9€2 261 380 Sil 9¢ WAIVTTT RN vi8  950)
b $20 n 81 ot b 12 GE2  2(61 380 SIT 9¢ WAL 3950 VS8 502
] n ) 02 ) Y] p€2  2L61 380 SIT 9¢ WATVITT 305N W8 £50)
b S0 n (1] ¢ o1 v 011 vee  2L61 380 SIT 9¢ 409112 305N 88 250D
b 9.0 n 0t 02 ¥ 01 v€2  2L61 380 SIT 9¢ 0¥09112 325N 8 150D
SW “AINNOD 30YUNOW
] 840 n 8 (1]¢ b 081 9%2  2(61 380 SIT 92 Q409112 395N VI8 820N
SW “ALNNOD VEWYMYLI

08 NI
§S1SA *ON BISN  (Wd9) (19 (NI) (1d) (19) an JONVY  §SISA i3 »3002 Y3INMO *ON *ON
~TYNY 907  Y3IIVM  1S31  HIONIT  CWYIQ  H1d30  GAON  -11da JIHSNMOL  -TWNVY  -Q¥0D 1IND BREL] T13mM
¥olyd "33 ON] 9N] INI TN IN08Y ¥YIA NOILD3IS  ¥861 - 2190703 39Sn  WI01
S9SN -diNd  -N340  -SV) ang —-mmom-- 861 $9%n

1w NO11v¥207

panu13u0)--STIIM

40 SNOT1d1¥2530

24



*91Qe) JO pud B SI0uU00) 29

n o1 9 v 0ST  S¢6T  MLT S0Z (T WAWITT 3osn BIWLL €100
] 190 n ot v vt 0ST  G/61  MLT S02 (1 MIN3TTZ 39N VIWLL 210D
b fn 01 9 61 091  GL6T  3LI N6T S2 b WAWTTT 33Sn  82Wil 904
] 090 n ot b 291 09t  S/61 3L N6T S2 b MN3ITTZ 30Sn vaWil  €£/04
b n S v 174 L1 2L6T  MST ST 61 SIY10TT 325N asT11 2012
b 160 n (114 v ] 21 2L61 MBI ST 61 MLNITTZ ERN|} YSIT 6609
b n o1 Y 26 0Lt 2(61  M6T SIT ¥2 nN3TIZ 3950 241 1019
0 050 n o1 Y 11 (1744 2L6T  M6T SLT (2 SLTTT 3a5n gvIl 0012
SW AINNOD S3IANMO1
b 6€0 n ot ¥ 85 061 2L61 380 ST OF N omn3TIe 395N vZIl 860
0 o%0 n ot 1 (1141 0BT  2/61 3.0 SLT 92 [ TUELA 1 328N VIIT  (60C
SW TAINNDD AVTDD

0Tt 3NIT
b n 01 9 1€ 281  SL6T  M6T S9T 9¢ N WAWITI 395N GEW1L  pEOV
b 290 n o1 t 8L 281  SL61 M6I S9T 9 [ TIIEY & (4 3950 VEWIL  EEOV
SW 'AINNOD S3IGNMOT
b n o1 9 92 002  SL6T 320 StI 9¢ b WATWITT 39Sn 8pWiL 201
b 201 n ot 13 L 002  S/6T 3.0 SHT 9¢ b MLNITTR 2SN vhWIL €201
] n ot 1 06 002  9/6T 3.0 SHT 92 M MNITT 395N 218y 801
] 501 n (174 v vee 002 9461 3.0 S¥T 92 M NSOWTTZ 398N ey 5201
n ot b Sh1 002  9/61 3.0 St1 92 minattez 395N otgy  /£01
b (80 n ot 1 ¥9 012  2/6T  M6T SH1 61 N MM 398N v6or 2901
] n S v 174 ¥61 2/61  M6I S#1 O WAWITL 395N av0r 2901
b 980 n S 12 6§ v61 2(6T M6T S¥I OI MLNITT2 325N vY¥01 6901
fn S 1} 0t 161  2(6T 3.0 S¥HI €2 WAWTIT EMIN 8201 8901
0 580 n o1 v 0s 16T  2/61 3.0 Syl £2 Mmn3TTIR 3980 v201 901
) n S ¥ 02 202 2L61 370 S¥I ST SOYL0TT 395N gror 6901
) $80 n ot ¥ 06 202 2(61 3.0 SHT ST mn3atTte 395N vIOT €901
SW “ALINNOD J0UNOW

00T 3NIN
§SISA ‘ON  B3Sn (Wd9) (1) (NI) (L) (14) an JONVY  §SISA  »e¥3 »3000 YINMO “ON *ON
- YNV 907 ¥3ILYM 1S3 HI9N3IT1  CWvI@  HId3@  OAON -1 dIHSNMOL  -TWNVY  -QY¥0) 1INN M T
¥olyd  *93MW 9N1 9N] 9N] TN 3A08Y ¥Y3IA NOIND3S 861 -3 2190710 PSH WION
S9SN -dWNd,  -N3d0  -SV) onl me—————- ¥861 S9SN

-1V NOI1Y¥201

pPanuL3u0)--S1713M 40 SNOILdIYISIO

26



*31Qe) JO pud je SaJouI00y 3G

0 n S ¥ 12 SIT 0861 M20 N¥2 22 M WAWITI 395N 22TM9  ISWY
n 02 ] 621 ObT  086T M20 Nb2 22 MN3TTR 39SN 02TM9  SSWY
n S 12 61 OvT 0861 M20 N¥2 22 Y1211 39SN J2TM9 95w
) n o1 1 81 9€T  HL6T  M20 Nb2 ¥E WATVITT 3ISN 92TM9  6vw
D stw n 02 ] 16 9€T /6T  M20 Nb2 € M mMN3TI2 0SSN V2IM9  BdW
0 n S ] 12 OvT  ®Z6T  MLT ST2 € N WAWITT 325N a12M9 9204
0 62d n 02 12 6€1 (128 PL6T  MLT ST2 € NommTI2 39SN vIZM9  S20d
3 p2d n of 02 ] 081 222 26T  MLT ST2 €1 MLN3TTZ 305N 8521  $20d
b £2d n 05 o1 v 0€2 222 26T MLI ST €1 MINITT2 398N LLTA £204
] 22d n S ] 99 09T  2(6T MLT ST2 €1 MIN3TI2 ENN)] 21 220d
b 12d n of o1 ) 661 09T  2/6T MLT ST2 €1 MLNITT2 3950 Vb2l 120d
b n 6 S ] ot ObT  2(61 MLT ST2 ST N WAWITT 328N 8221 0204
] 61d n 6 ve 2 GE1 OvT  2(6T MLT SI2 ST M MNITTZ 395N vazt 6104
v “AINNOD SNIWId
b n 6 o1 ¥ 82 06T  2L6T 36T N9T 1 M WAWVILT 338N 9121 9203
] 920 n Ly ] 0S1 ObT  2(6T 36T NOT o1 YMLNITT2 335N V121 6203
SW "AINNOD 338NXON
021 INIT

§SISA *ON  B3ISN (Wd9) (13) (NI) (13) (134) on INVY §SISA  »al3 #3009 YINMO *ON “ON
-TYNY 907 ¥3IivM  IS3L  HIINIY  "WYIG H1d3G  OAON -1y dIHSNMOL  -TWNY  -QY0D 1INN TIM M
yolud °2I1M3 9Nl 9NI NI 3N 3A08Y  ¥V3A NOILD3S 861 -3y 2190039 395N WI01
S9SN -dWNd  -NId0  -SV) joni ————m—a- 861 sosn

-1V NOI1v201

PanuL3ue)--S17IM 40 SNOILAINISIA

26



*91qe3 jO pud 3 S3I0U}004 3IG

] n ot v 2 OTT  ¥L61 MIO NTZ t0 WAVTTT ERIN)) atM  v0o0M
0 £OM n 02 v L2 01T  #L61 MIO NIZ 0 MLN3TT2 398N VIM9  £QOM
W “AINNOD N3IFW9
D n 5 t 174 ITIT 6T M20 N22 (2 WATVITT 3250 ™ 1104
T AINNGD Y31WNS
b n i) v 2 801  2(61 MIO N22 61 WATVTTT 395N VIET  £10d
] n ot o1 v 8¢ £11 2L61  M20 N22 #2 N WATVITT 3250 VSET 2000
o} n L o1 v 82 811 2161  M20 N22 S2 WAWTTT 3950 Vel 1000
W “AINNOD N33Y9
0 014 n 6 02 v 0L¢ 091  2/6T M20 N22 22 MomnItTR ERIN)] V2ET 0104
] 604 n 6 02 v 06€ Tl 261  M20 N22 12 M MINITIZ 325N VIEL 6004
W TAINNOD Y¥ILWNS
0ET 3N

§SISA *ON  BISN (Wd9) (14) (NI) (149) (14) (ER] J9NVY  §SISA »s¥3 ¥3009 YINMO *ON “ON
- TYNY 907 ¥IIYM 1S3 HIONIT  WYIG  HI4IG  GAIN  -1Iwa JdIHSNMOL  -TWNY  -0¥0) 1INA TIEIM 1M
¥oryd  *23713 ON] 9NI 9NI TI3M 3008V ¥V3A NOILJIS 861 -3y 231907039 SN WI01
S9SN -dWNd  -N3d0  -SVI ant ———————- 861 $9SN

-1 NOI1VI01

panuijuod--ST11IM 40 SNOILJ1¥IS3C

27



*pasnup

“u01103403Y

“aiiqng

*J319s8woq

*sisA|eue {PoLWaYd

*Aluo sanjea piai4

*poiraad buijaodaa buranp pajeaado 49paod3s [9A3|-49BM
NVIAJISSISSIN ¥IMOT “1Y¥3HD 3NAVA 1¥0J  NdY¥4ZEE
NVIddISSISSIN ‘W31SAS IddISSISSIN  dSSWOEE

3107037vd ‘W3H1VY3 210203 Wd  JZ1400E

SNO3IVIIYD ¥IddN “NOTLVWYOI MVLINI 30 YIGWIW ONVS 339918W0L 8981112
SNO3DVLIYD Y¥3ddN “NOTIVWHOS NVHSOW  NSIWITZ

SN03IIVIIYD Y3IddN ‘NOILYWYO4 00¥09  QHODTI2

SN03DV13YD ¥3ddn “(0312131S3¥) NOILVWYO3 MvIN3 IMINITIZ
SNO3IIVLIYD Y3IddN “NOTLVWYHOI MVINI ¥3IMOT MLNITTZ
SN03JVLIIYD ¥3ddN “NOTLIVWY0J MYIN3  MIN3TI2

INID0LSIINE “SLIS0430 IDVHYIL  J¥Y¥LZIT

INIDOLSIITd *SLIS0430 IIV¥YIL QILVILINIYIJJIOND  SIHL2IT
INIDOTOH “S1IS0dI0 IIVYYIL OIIVIINIYIAIIOND  SIYLTIT
INIDOOH “WNRIANTTY INIDOTOH  WATVITT

AYYNYIIVAD “S11S0430 3IVHY3L O31VIININISJIOND  SIVL0TT
AYUNYILVAD ‘WRIANTTY WA TWOTI

saweN 493inby pue $3po) jiup 31601039

o o a

~
FLOXTaxD
)

»x

[ ]
N
] n 8 8 €11 GvS  SS61  3ITT SE0 61 ] Q309112 sbbig W H 1004
i d 9L Y4 FA 09€ 05 961 301 SE€O €1 b NV ALEE eyng 9003
261 4 0S¢ 0s o1 082 025  £/61 360 SEO 20 ] 9Z7d00€ dLL1ASUINg 2600
SW "AINNOD OONIWOHSIL
] 610 d 005 08 21 S6b 005 961 3.0 SSO O 0 MLN3ITI2 a1 | tAduOOg £v04
1} 920 d 002 08 8 1203 025 9961 3/0 SHO €2 ] [TUE] 4 T V A Jayseay) v£08
SW “ALNNOD SSTIN3IYd
WJOM1IN YILVM-ONNOYD 3HL NI 1ON 1N8 SISATYNY WIIWIHD ¥04 I NWYS ST113M
§SISA *ON  B3ISn  (Wd9) (139) (ND) (14) (14) an I9NVY §SISA »s¥3 »3009 ¥3INMO “ON *ON
- TNV 9507  ¥ILVM  1S31  HI9N3D  CWYIO K143 GAIN  -11¥0 JdIHSNMOL  -TWNY  -Q¥0) 1IND TN 1713M
¥0l4d  *I3MW 9N] 9N] 9NI T1IM 308V ¥Y3A NOILD3S  ¢861 -3y I1900H 3350 W01
S9SN -dWNd  -NIO  -SVD joni e $861 S9SN
-1Lw NOI1v301

panut3uoj--ST113IM 40 SNOILJIY¥IS3a



APPENDIX A
GROUND-WATER DATA
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TENN-TOM WATERWAY AT CROSS ROADS,

03592824

PH (STANDARD UNITS), WATER YEAR OCTOBER 1983 TO SEPTEMBER 1984
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TENN-TOM WATERWAY AT CROSS ROADS,
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TENN-TOM WATERWAY AT CROSS ROADS,

03592824

WATER YEAR OCTOBER 1983 TO SEPTEMBER 1984

DISSOLVED (DO), MG/L,

OXYGEN,

MEAN

MAX MIN ME AN MAX MIN MEAN MAX MIN MEAN MAX MIN

DAY

JANUARY
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